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Title : DRIVE CIRCUIT FOR ACTIVE MATRIX TYPE CURRENT 
5 CONTROLLING LIGHT EMITTING ELEMENT 

[0086] 

[Third Embodiment] The third embodiment of the present invention will be 
explained next with reference to the drawings. In the present embodiment, 

10 the application of the present invention to a personal computer display having 
the following specifications will be explained. A charge injection type thin-film 
organic LED (hereinafter, "thin-film organic LED") is used for the light-emitting 
element. A translucent quartz substrate is used for the substrate. A 
polysilicon thin-film field effect transistor (abbreviated as "TFT") in a sequential 

1 5 stagger structure is used for the driving transistor. The pixel sizes are 200 x 
200 urn 2 . The display has 640 pixels in a lateral direction and has 480 pixels 
in a vertical direction. 

[0087] Fig. 9 is a top plan view of the configuration according to the present 
embodiment. In Fig. 9, 22 denotes a scan line, 23 denotes a data line, 24 
20 denotes a capacitor line, 25 denotes an n-channel type TFT (hereinafter, "n-ch 
TFT"), 26 denotes a p-channel type TFT (hereinafter, p-ch TFT"), 27 denotes a 
capacitance electrode, and 28 denotes a contact hole. 

[0088] Fig. 10 is a cross-sectional view of the configuration shown in Fig. 9 cut 
along a line a-a'. 

25 [0089] In Fig. 10, 29 denotes a quartz substrate, 30 denotes an island, 31 
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denotes a gate oxide film, 32 denotes a gate electrode, 33 denotes a capacity 
electrode, 34 denotes a data line, 12 denotes an electron injection electrode 
according to MgAg, 28 denotes a contact hole, and 14 denotes an organic 
thin-film layer consisting of a spacer layer 14A, an organic light-emitting layer 
5 14B, and a hole injection layer 14C. 15 denotes a hole injection electrode 
using ITO to take out light, and 35 denotes an inter-layer insulation film. 
[0090] The process of manufacturing the display unit according to the present 
embodiment will be explained with reference to Fig. 10. 
[0091] First, polysilicon is grown by 100 nanometers on the quartz substrate 

10 29, thereby to pattern the island 30. 

[0092] Next, Si0 2 for the gate insulation film is formed by 100 nanometers, 
and polysilicon for the gate electrode 32 and the scan line is formed by 300 
nanometers continuously, thereby to carry out the patterning. 
[0093] Next, in order to carry out the ion injection, a masking is applied 

15 excluding the island portion of the n-ch TFT 25, and the p ion is injected. 

[0094] Next, a masking is applied excluding the island portion of the p-ch TFT 
26, and the B ion is injected. 

[0095] Next, Si0 2 film is formed by 500 nanometers, and the contact hole is 
formed by patterning, thereby to create the inter-layer insulation film 35 to 
20 isolate the gate, the source, and the drain of the TFT from each other. After 
this, Al film is formed by 500 nanometers to form the source electrode, the 
drain electrode, the capacity electrode 33, and the data line 34 of the TFT, 
thereby to create each pattern. 

[0096] Next, Si0 2 for the light-emitting element insulation film 16 is grown by 
25 200 nanometers, and the contact hole 13 is formed by etching to connect the 
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drain electrode of the p-ch TFT 26 and the electron injection electrode (one 
electrode of the thin-film organic LED) that is grown in the subsequent process. 
[0097] Thereafter, MgAg is grown by 200 nanometers, and a patterning is 
carried out according to a lift-off method, thereby to form the electron injection 
electrode 12. In this way, the TFT panel is created to have 200 x 480 pixels, 
each one pixel having sizes of 200 x 200 urn 2 . 

[0098] Next, the organic thin-film EL is formed on the TFT panel obtained in 
this way. 

[0099] The organic thin-film layer 14 of the organic thin-film EL that is used in 
the present embodiment has a three-layer structure having the spacer layer 
14A, the organic light-emitting layer 14B, and the hole injection layer 14C 
laminated to prevent the exciton from being isolated on the electrode interface 
from the electron injection electrode 12 side as described already. Tris (8- 
hydroxyquinoline) aluminum is formed by 50 nanometers for the spacer layer 
14A according to a vacuum deposition method. After the process, tris (8- 
hydroxyquinoline) aluminum and 3, 9-perylene dicarboxylic acid diphenyl ester 
are formed by 70 nanometers for the organic light-emitting layer 14B by 
co-deposition from separate deposition sources. Further, 1 , 1-bis- (4-N, 
N-di-toril aminophenyl) cyclohexane is formed by 50 nanometers for the hole 
injection layer 14C according to a vacuum deposition method. Finally, a layer 
of the transparent electrode material ITO having a thickness of 1 micrometer is 
formed for the hole injection electrode 15 according to a coating method. 
[01 00] Next, a relation of voltages applied to the wires and elements during 
the operation of the driving circuit having the configurations shown in Fig. 9 and 
Fig. 10 will be explained in detail. 



[0101] Fig. 11 is an equivalent circuit diagram of the driving circuit having the 
configurations shown in Fig. 9 and Fig. 10. 

[0102] In Fig. 11, 36 denotes an n-channel type TFT (hereinafter, "n-ch TFT"), 
37 denotes a p-channel type TFT (hereinafter, p-ch TFT"), 38 denotes a 
5 thin-film organic LED, 39 denotes a capacitor connected in parallel with the 
thin-film organic LED 38, 40 denotes a power supply electrode that supplies 
current to the thin-film organic LED 38 and the capacitor 39, 41 denotes a scan 
line that supplies a signal to select a TFT, and 42 denotes a data line that 
supplies current to the capacitor 39 via the TFT. 

10 [0103] As shown in Fig. 11 , the scan line 41 is connected to the gate 

electrodes of the n-ch TFT 36 and the p-ch TFT 37 respectively. The data line 
42 is connected to one electrode of the n-ch TFT 36, and the other electrode of 
the n-ch TFT 36 is connected to a connection point between one terminal of 
the capacitor 39 and one electrode of the p-ch TFT 37. The other electrode of 

15 the p-ch TFT 37 is connected to one electrode of the thin-film organic LED 38. 
The other terminal of the capacitor 39 and the other electrode of the thin-film 
organic LED 38 are connected to the power supply electrode 40. 
[01 04] In Fig. 1 1 , VG, VS, VC, and VPI denote voltages at respective points in 
the circuit diagram. 

20 [0105] Fig. 12 is a signal waveform diagram that illustrates a state of each 
voltage at each portion in Fig. 11 . In Fig. 12, VG, VS, VC, and VPI denote 
voltages at respective positions in Fig. 11 (in other words, VG denotes a 
voltage of the scan line 41 , VS denotes a voltage of the data line 42, VC 
denotes a voltage of the electrode of the capacitor 39 connected to the n-ch 

25 TFT 36, and VPI denotes a voltage of the electrode of the thin-film organic LED 
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38 connected to the p-ch TFT 37). 

[0106] In Fig. 12 (D), LA denotes luminance of light that the thin-film organic 
LED 38 emits at the voltage VPI. 

[0107] In Fig. 11 , when the scan line 41 is selected, the n-ch TFT 36 is turned 
on, and a voltage is applied from the data line 42 to the capacitor 39 via the 
n-ch TFT 36. 

[0108] In this case, the p-ch TFT 37 is in the off state, and the thin-film organic 
LED 38 does not emit light. 

[0109] Next, when the scan line 41 is in a non-selected state, the n-ch TFT 36 
becomes in the off state. Therefore, the voltage of the data line 42 is not 
applied to the capacitor 39. However, the p-ch TFT 37 becomes in the on 
state, and the charge accumulated in the capacitor 39 flows into the thin-film 
organic LED 38 via the p-ch TFT 37. As a result, the thin-film organic LED 38 
emits light. 

[0110] The charge accumulated in the capacitor 39 is discharged gradually. 
Therefore, the thin-film organic LED 38 does not immediately end the light 
emission, but continues the light emission for a while in an attenuated state. 
[0111] In the present embodiment, light of the light-emitting element is taken 
out from the upper surface of the substrate. However, the configuration 
according to the present invention is not limited to this. For example, the 
electrode near the substrate may be formed with a transparent electrode like 
the ITO, and light may be taken out from the side of the transparent electrode. 
A similar effect can also be obtained based on this arrangement. While the 
transistor according to the present invention is explained as the sequential 
stagger type polysilicon TFT, mono-crystalline silicon can also be used for the 



transistor to create a similar configuration. 



[Fig. 11] Fig. 11 illustrates an equivalent circuit according to the third 

embodiment of the present invention. 

[Fig. 12] Fig. 12 illustrates a signal waveform according to the third 

embodiment of the present invention. 



[Fig. 11] 
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k#»»ISE L 3^-7-1 S&OTSfiU 9tc«l3E*sWj|l*ix 

[0 0 5 4] C©t **«IWIKE Lfg-7-.l. 8f«gjlfcU 

[0 0 5 5] £3&iKl 2 0 *SSN««©ttffiKft* > T F 

t 1 7 fi^-^^tfig^ ft 9 ft «Kt 2 i <oajEtt--fir««HUE 

Lff!-7-:i 8{zW)\\£ivfj:< ft£/A Sill 9lctt:«1Wj& s 
*jLbii,-Cv^<0"C-tr«»HE Ltfc-7-.i scDSMfcte+C 

[0 0 5 6] — 1 9 &««LftV*»*ICtt\ T 
F T 1 7 35S^-7fCftofell*jR'CW»WKE Lsg-7- 1 8 tt 



(5) WW 2 6 8 9 9 1 7 

10 

3&yt&ft%TTZ>(»X\ 114 (D)coL B-C^-fJ: pic, T 
F T I 7 riM*^ Ltl r^P^T'ti, Sffl I 9 Lfc 

»; ti«v^«ifflT?«jfeS*fttfHtfft&ftv\ -to 
fc^ i y is-2*mmx*omm$j)*-x$ < ft6fcy>, *se 

[0 0 5 7 ] L^Lft^b, IftlffiE L*-T- 1 8 1C* 
JiHc*ifci 9€:»ttL>h*SIJftW(c*sv^"Ctt. 
WtLAtt, Sffll 9*««Uftlr^»*«)»*IWeLB 

v£/tft< ft6o 

[0 0 5 8] ^HMMlCffi^ 6 4 0 X4 8 0 h 

Mil ^bo^^Mv>^iil0®f6O^^^^u^^^lJH- 
6 fc ^ , x -f ^ ^ - Y ffl # O ft '^ffi ^* ^ ft < I" S o 
[0059] ft*s, **JBg«lci*3V^"Ctt, *«±ifiiJ: D 
JBftSf-T^ftSrlfc 9 LUi-cfc 5 ftflfiSi: U^c/jS, *a5Wtt 

J: 5 L-C t>l§] DSIjiH^#bn6o 
[0 0 6 0] **J*W*c*3V^T, f«h7y^ 

HUH firfiro fc*s, **WJc*5ft 5h7 v it* ? IX, 
[0 0 6 1] 

[%tkfM2] mz s mm^mwiLx-A^w\(Dm2(Dmm 

Affi<o*"«»ll8E ( r*MJH!SEL*^j iiPiMB 

ffia#as»a!N7v^^ (aTTFT^«»t5) ^ 

fflV^-C, P5l3H H /^ X3 0 0X 300/Z in 2 , fii^fci: L 
T«6 4 0 , f^4 8 0 0)s<y 3 ^llj^y^V -X^U-f td^fc 

[0062] B5ii *mm$\&7f^tffimixfoz> 0 m 

5 tC & l > t , I T F T , 2 fi , 3 fi 7l£jlc^ , 4 

40 mi-7-^Am^> 22^— ontj dy^^m <o%$£M 

[0 0 6 3] B6ft i5(OSa-a' »COV^T(0»fiBi 

[0 0 6 4] I2]6(C^^-C, 6r*]8*tt<o^f?^jfi«, 
7tiy—htt»BI, 8I±TFT1^-HBS, 9f4T 
F T 1 <OT^i y *s K, 1 0 fi T I 7 T 1 co y — ^ flxl^ . 1 
1 ttT F T 1 <D K U-f Vtl, 4 f±M g A g tC J: 

.1 4 A, 1 4B, TETUIlAA^ 1 4 C/j»bft^> 

50 WMWHSJB. J 5 ttjtefirlBt 9 tLii^c^tc I T OSrttffl U 
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// 

[0 0 6 5] EH 6 It, ^IMSimcWST'-f-XTV 

[0 0 6 6] (iC^lC, y/7^^lS6±tCC r & 2 0 0 
n mdcft $ it, 7l£fitc« 3 , jfejtitt 3 (Cfttt * t\,tz?aR 2 

2, tft i coy- hmffis&^-^^u ai(cy 

— hffiftR7 tUTS iO2t4 0 0 n mritft3-t*r3 a 
[0 0 6 7 ] &fC, y— hlfiRK 7 ±tC, T F T I <OT 

7^^!i^ (i-a-Si) , &tM"— 5 y ^ 3 
^ \-&l&Z)tz&0)n + T*r/l''7T ?^> } J ^> (n* — a — 
S i ) Sr-t^4fiX3 0 0 n m&tf 5 0 n m/£ftL« 
--y/Lt7^7y K 9 *-»ric-re. ^^^K 

[0 0 6 8] Ol^"C\ CrSlOOn mricft, ^ — =. 

[0 0 6 9] 3EfC, T F T 1 ©r-/ 7^ K9 60-/ V MJ 
W-/ ? T**V7t ^'>y ^ ( i - a - S i ) RV*n 
V^/^T^^y =>y ( n + — a — S i) #TFT 

1 ©V-^ fiffi 1 0 &t* K W yt* 1 l ffl <D C r 
^^iWyhyyVy^TWr^^yav (i 

- a - S i) COj^'-.|^-e^^^>'^ , L, #TFTl©f 

[0 0 7 0] tfcfc, JB^iMftRl 6 ill OS i 02&- 

2 0 0 n m/SftS-fr, K Vftt« L 1 t Z £>&0Xfi 

SS) Sr«tt"T5fc^O = ^ ^ h 1 3 & 

[0 0 71] ^rCOfg. M g A g £ 2 0 0 n mj$-ft$1*;. 

2 a:JKMKi-S 0 iOJ:5 UT l iilii^f co* # S * s 3 0 0 
X 3 0 0 ju m 2 T*6 4 0 X4 8 0IJ5OT F 'IVM^US: 

[0 0 7 2] jjfcic, r(7;J:^cLt#yifcTFT^ 

WiVR E L co#«|IWRJB l 4 «\ ffi& Lfc J: 5 icWT-fl- 

-6fc*<o^^<— «/JS HA, ftttjfejfcJEI l 4 BXT/IETL 
SAB l 4 C3ft««JH **tfc=««i»i 4o TV^5 0 
-tBi 4 Ai: it h (8-b Kp^^y y 

1 4 B t Lt h y ^ (8 - fc 

yyy) r/i^ 3, 9-^yuy^ywKyi 

J: o"C 7 0 n rnJKflK Lfco 3ItC, jETL&AJB UCdrl 
tl, (4-N, N -v^hy /U'r ;/7^^ 

;l>) is 'J a^fy^Iff^aot 5 0 n mJF^iJc 



(6) ««= 2 6 8 9 9 1 7-5*- 

[0 0 7 3] iaiglclETLfJlAmffi 1 5ilt, BSi /i 

[0074] fcjca 5 mm e co«jf ^KHUBiKonf^ 

[0075] H7ti, ids &t*ia e <omu<owm\m&<o 
«5«[HiBia-cfc* 0 

[0 0 7 6] HI 7 fCfc^T, 1 7 ttT F 1\ 1 8 

MUSE E L ffc-7-, i 9 tttfMKFKt E L m r f- i 8 ic« 

jo ttsn^sa, 2 o f*T f t i 7 

i-5*3te», 2 1 ttT F F 1 7 fcfrUT#««MKE 

[oo77] 7 «t o itm^mm^ihtzmm 
mm e l isi -^?ia 1 9 <o~m&<o 5 *> T F T 1 7 tC 

36ft 1 9 [Cff -fN&2 1 fj>b?&ffi&>§M£'&Z>T F T 1 7 
CO-**— h««Kl«tt**L^*g|5i»2 0 iiiaMi2 

20 [0 0 7 8] H7fC*5V^r, VG, VS, VP I »|hIVS 

[0 0 7 9] 19 8 tit* 11 7 0#A<DWE<O«)K-?-&^ Lfc 
(i#iK»ia-c*>5o HI 8 VG, VS, V P I tt-tix 

^itlll 7 ^O^SOE (BP*>, V G fiT F T 1 7 coy- h 
mm, V S f±»*» 2 .1, V P I MIWHE L^-7- 1 
8 RO!*fll 1 9 COT F T 1 7 fC^iffi^ ^nfc fiWco® 

[0 0 8 0] 1118 (D) COL Att, V p 1 (cj: 9 fl" 

WWHtE L^-7- 1 8 j&sjgjfe Ufc»^<0«Wff S:^ ttv^ 

cO^T-^rd 8 (D) ic L B 

[0 0 8 1 ] m\7 (cto^x, ^XjR 2 o asawfcsn* t 

T F T 1. 7 fir^h LT«*» 2 1 A»6>.-fi-«W«(E LigT- 1 

S^^tii 9fc«flE*sHifti*ixSo :»^tSf« 

[0 0 8 2] 7^3tEjR 2 0 *S*3S«OttHB^ft« 
2 .1 0«E(j:VI8KKE Lig-7- 1 8 lcHi*n*tL«:< &5 
/p, SPffli 9*ctt«ffM s W^bixTv^<o-e.'ffWIWB!E 
40 Lfg-7-.i 8<0«*f4-rctcj±ttT-fri', 9 com^f 

[0 0 8 3] — fill I 9 Sr«tt Lftlr^**, T F T 

i 7^7tcftofcH*jR-e**«:JiftT-r6^-e. tft 

.1 7/j5^vUTV^H^TMi, Sfikl 9S:«*tUfc»^ 
«t 9 ^V^/^T^^^^^^H^^/j:^ (12) 8 (D)co 
LB#i) o 

[0084] ^<Dtz& i ^ u,— Ajnnn"coflcK3g^^ft 

50 AliL BICltiRLr-?:co)KIia : |g/j5/h$< /^f:^bo 
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[0085] ^SMSWicis^-ctt, WR±mxr> 

XT F T £ L-CRWSrtTofejftS, *«W*c*>*t-S h 9 ^ 
^**fi, *tt*Xtf#«iBr> y 3 CdSe(/U-3 

[0 0 8 6] 

[Htfl3] &lc, HiiSS:*lfflLT*«W©IB3«>JljiS 

Wioimh-s. m^t^l-c, nffifli 

1-6) fir, SS«tc38*«:«>^3?a«S:, W»iffi<0h7> 

^ ^^(^7jf y > y =2 ^mmmnmm h 

-fX2 0 0 X 2 0 0 Min 2 , HX%£ Lt«6 4 0. IK 
4 8 0 co^° y a vjfi (O-^V xzfi"( Jc*« W SrS/fl L/c 

[0 0 8 7] (U 9 (1, **«W<otl»i3cS:^1-¥iEiBI-t?ifo 

H 9 (Cfc^T 2 2 ttjfegSEl*, 2 3 2 4 fct 

^ffltt. 2 5 f* n ^-Y^^MT F T ( r n - c h T F 
Tj tmi~) > 2 6{ipft^lTFT ( fp-ch 
TFTJ iKi") > 2 7ttSftM, 2 8fia^^N 

[0 0 8 8] HI 1 0 tt, 12! 9 (DS a - a ' \C*Z>\r*X<OJK 

[0 0 8 9] ilOWd^t, 2 9I^M1E, 3 0(3 

T4y> h\ 3 l tt^- hSMMflk 3 2 ray- h««, 

3 3 ttSiMMS, 3 4 te«*BL 1 2 ttM g A g (C J: 6 

S£=PffiA»K, 2 8li3y^^ h *— A\ i 4 fi*'*— 

i^jffl i 4 a, mmmftm hb, ietls-as i 4 c/j»e> 

ft5*flMW«JB, 1 5f*#&I&»?ttJ1-fci&fc i TOM 
ill LfcIETLfJlATllii, 3 5 ttJHIHttlWBS-eifo-6. 
[0 0 9 0] in l 0 LT, ^JBttWfciiRSr'-f * 

[0091] 2 9 y^yay 

Sri 0 0 nmfljcft£-g\ 7^^yK3.0^-=^ 
firff 5o 

[0 0 9 2] y— htfifMSO S i O2 & 1 0 0 n 

m , y — b mm 3 2 Rmtimm ©#y->y3ys:3o 

[0 0 9 3] oi^-e, ^-WJlA&f-??tf:tf>, tfn- 
c h T F T 2 5 COT >f 9 V KglS&KU^T-^ ^ &r7Wt P 

[0 0 9 4] jfcfc, p - c h T F T 2 6 CO TV 9 V K8B 
& fifc V * -C ;* ^ & * » 1 1 B -f d - V co fji A & fr 5 « 
I0 0 9 5] ^Lt, S i 02 &' 5 0 0 n m/£A&' 3 X 



(7) »«= 2 6 8 9 9 17^- 

^ l>7* — — —^yicX OJglSt. TFT©^ 

-hi y — k w Va^jB&t? 5 fc«>«>JBiin»» 

fl^3 5^ ffsiSc-*- 6 o - <0« T F T coy — ^ ISti , K U-f 
^fBtE&^litafli 3 3 , 34M5AI^50 

[0 0 9 6] tfclc, XjfcX^JftfMHt 1 6 m<0 S i 02 & 
2 0 0 n mrfcJt $ it , p - c h T F T 2 6 CO K l^f >^fl 

fli t ;l oft©H*C«ft sns rl-T-fJ-Amffi ■ (**WR 
E L ^T-co— 'Jjcomm) l 2 i SrBMKi- * fc&co a 
/o ^ h*— /h 3 ^^^^"^^(cj: v)Bfj!i1-Z> 0 . 

[0 0 9 7] M g A g & 2 0 0 n mj&ft$-tir, 

2 teWrtLir z>o w co j: -3 u r i uuf^f co^c ^//^oo 

X 2 0 0 a* in 2 640X480 OOi^COT F T^MVU-& 

[0 0 9 8] c co J: 5 LtffbilfcT F T/^ 

[0 0 9 9] *3atWlc:«v^#«»KE lcqWWWK 
m i 4 tt, Kicii^fc J: o tc«^ffiA«« i 2 M^b, 

20 ttffi#nn -e (omm&<o mm % i»j t r a ^ co ^ imb 

1 4 A, VWjSjll&n I 4 BRWETLiaiAfl 1 4 C*S«I« 
£i\tz3.mW>ktt£oX^Z>o x^-vmi 4 At Ut 
hyy> (8-t K-p^yyy) r/u^^^^^S^ 

JK»ife^ J:o"C 5 0 n mjg« UMJL *«»3teB 1 4 B 

i it h y y> (8-t Ko*^/ y ^) T/^^:^^^ 
£ 3 , 9 -^y i/^^^yU/K^^^^oi^y^^x^i 
Sr#^®l«?aS3B8K* i b<0*SI#fcJ:o-C 7 0 n m?B/jcU 
fc, TE7LfJlA/i 1 4 C £ It 1 , J - tr* - (4 

-N, N — h y yUT ; / 7x i/0 a^tyS: 

JO K38»»KK:- J: ot50n m «A Ufc 0 *«M]E7LttA 

1 5 1 lt, jks i n mcommmmtow \ to©b 

[0 10 0] ifcjc, HI 9 &on2l l 0 <OW]fi<OKniHlKO 
[0101] [21 1 1 ft, ID 9 &<J ; IH 1. 0 60WitC0W.®JlHl 

»©*fliiifliBia-e«>So 

[0102] Bl 1 iC^oV^T, 3 6 fi n f-V^^MT F 
T ( r n — c h T F T J iEi") . 3 7fipf^H 
^0 T F T ( r p - c h T F T J i Ei") . 3 8 tt^WNNB 
EL*f, 3 9 E L ?4T- 3 8 (CM^J !C»jR S 

iXfcSffl, 4 0 ttfttiltNHB E L 5^-7- 3 8 &t^*ffl 3 9 tC 

mm&i&ffi^-zfr&wmfflMm. 4 if±TFT«rai«"*- 

6 B#fi:0t*&i-4 4 2 (iT F F Sr^r LT^giiS: 3 
9 at ^ $r BtteV 6 fc ^ © ft -C fc S . 

[ 0 1 0 3 ] HI 1 i ICtT^-T ct p {C. ?|£'jtr.^4 1 fct n - c 
h T F T 3 6 t p - c h T F T 3 7 hSflSKlffitt 
in, ft ^4 2 n - c h T F T 3 6 <0—m<OVt&fc 
K-iiil, n - c h T F T 3 6 (Ofl&Mc0Sffi(^$fi 3 9 
50 CO— «©»T"i p - c h T F 'I* 3 7 HcOSffii Ott 
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%x&i^m$9c£ih* p - c h t f t 3 7 (omm^mm^n 

IT, Sfik 3 9 Wfli«©W7- £ E L m- 3 8 CO 

[0104] Bl 1 (Cjdl^T V G . VS. VC, VIM 

[0.10 5] B] 2 « % Bl J .1 ©-'S-«R<Da£E<Q«-T-S:^ 
LfcfB -*H&JKB|-eA> 3 C 13 l 2 CD VG, VS. VC, 
VP I li^il^li 1 1 •txp.-g-ffiE («J*>, VGttjfe* 
*41 % V S ttfM-«U 2 , V Ctt$ffi3 90n-ch 
T F T 3 6 |C«tt£ftfcW<0«S. V P I tt^fflftWHE 
L*^ 3 8 CO p — c h T F T 3 7 tC«tt*nfcW«>fB 

ffi) -e<ofttJE*^u-ct^. 

(0.1 0 6] B12 (D) CO L A \t s WEV P I (C 

[0 10 7] Hi l tcfcH^T, tS»4 l*s»«*^-5 
£ , n - c h T F T 3 6 &Jr>VtWi £ & 9 , ft *i» 4 2 
n - c h T F T 3 6 LTSSift 3 9 iCttJEflSRtfjn 

[0108] r©ttp-chTFT37 tt^"7ttffi £ 

Six, WiBLi^3 8fM8#U*v\ 
[0 10 9] tfctc, £&1M l*s^aWMfc»cft6i:, 
n - c h T F T 3 6 &&7W$&t &&1Zlb. ft^U 2 
C9fftEEtt&ft3 9JCRWJU3*b«r< ftS* s , P- c hTF 
T 3 7 vttflBi ft 0 , 3 9 fcftfcflMffa 5 
p-ch T F T 37^ LT=ff««H»E LIH^T- 3 8 

ttmmmE Lmi-3 8jw&#i-«&, 

[o iio] 9JcW^&iLfcfl|Wfi»^«cJ!a«i- 
£cox\ WttfVME L^-7-3 8<iD**tti-CicttttT-e: 

[0 i i i] &*s, *3tt6W*c*iV^Xtt, S«±ifflJ:!3 
RftSM^jfeSrJfcg {ill" J: 5 fcHttS* Lfc/A *3SWtt 

F7^^t mx?XM<D7$l) is l) =i>T FT t L 
[ 0 1 1 2 ] 

fflffi&a£< d £ , HSSKiflMEfirTJf 6 w £: rt* 

■C#. fl£iH»ftt/j(fc, 2fctm«^©fi±£j*/81-6. * 

[ 0 1 1 3 ] #»lHS:«x.tf6 40X480 K> h«V< 



(8) «r»)F 2 6 8 9 9.1 7^ 

[0 i l 4] Sblc. *38Wrcj:ixtf, JSiB»«*fblc 

[0 i i 5] *«WtcJ:ixtf, *»&ot^ 

v ^ ft? i PJif ?X co 7* *f * 7* ^ 4 £ #t- D t - T -5 * , t=> ^ ^ u- 

[0 1 .1. 6] ^LT, *3BWtt, »2<B«jftKl:fei^-T\ 

[0 1 1 7] *JSIJ!1tt, »3©«jRJC*iV^-C, *3IEI»^ 
»«*4xrt^jWHI]^vttHBfcftSJB i co h?y^ 

rite # o fc <b * (c sstsffl/^ t-m?^ £ wier 

SBOttW^lll^a^^^ttSH/jr^fci?), fg i oo h 
^ * * co * X Sr/j^Si-f kT* * 6 o * fc S & 

[in i ] «i§!j! ; ]Go^ i ©*j*«co«isK&^i-¥iisiai?ife 

[H 2 ] li CO^iHjIH^ a - a ' \C^\f^X<DWtfflfflX* 

IB 3 ] i (o*jft«©*(iiiiHii8*^-ria-e*> 

[121 4 ] mm\<r>% \ ©*Jft W»c*stt5 

[II] 5 ] *Jfilfl©» 2 (Z) j|JKM<0«/acS:7j^i-3PiBiH-C*> 

[la 6 ] m 5 co^ififiico^ a - a ' (co^T^irrirnia-e 

[in 7 ] #3Bwo>iB 2 (om^mtommmKi^-rm^ 
z 0 

[II] 8 ] #«W©fB 2 <oSt* Wiciart- 6 B#aS»S:7ni- 

[in 9 ] *«ijn«>ffl5 3 ormjfm^mr^-^^mmx'h 

[IH 1 0 ] II] 9 <0¥HfilI]<>0» a - a " (CO^T COl&rifijHl 

[1111 1] ^^OTcoa^ 3 »ifeJ^(^Jco^fiffiUIJ5fg^:^^-t^|-e 
50 fcS. 
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6 0 

[HI l 4 ] «*<o«i«-r h y ^ *«« (HI I 3 ) oy^m 
[(U 1 5 ] h y * **»©»*tt»S:7T*-t- 

19 

[HI 1 6] ^n* h — ^ £r#C# L tzV£M<D T V =r 4 7*^ 

h y ^^ffl©*^ttB©*fiiffisij»«:^i-ia-e*>s 0 

j T F T 

3 £3tEJR 

5 

7 vmmm 

8 TFT©y-h8S 

9 TAy^Y 

l o t F rcoy — ;*flt{£ 

.1 1 T FTOKW VfHfi 
1 2 

.1 3 =1 >^ h*fc — ^ 

l 4 ^WIVKIB 

1 4 A 

.1. 4 B #<»Sj|gJB 
i 4 c jETLffiAJB 
I. 5 ."ilZTLfliA®! 

I 7 T F T 

i s mwmmi 

1 9 2?iD: 

[ID2] 

i 4 frfanrnfl 




8 



(9) »*F 2 6 8 9 9.1 7 ■*§- 

/«* 

2 0 TfeSSSi 

2 1 fg«n 

2 2 ?l£3!c«jl 

2 3 rt-^-A 

2 4 &ffitt 

2 5 n — c h T F T 

2 6 p-ch T F T 

2 7 ^AfBM 

2 8 h*— 
/o 2 9 ^jS^fK 

3 0 T-f 7VK 

3 i htt-fbM 

3 2 ^- hSffi 

3 3 Sffi&fli 

3 4 fg^-jR 

3 5 JBIfflffifkHt 

3 6 n - c h T F T 

3 7 p-ch T F T 

3 8 ftfltWHE L^-T- 
20 3 9 Sflt . 

4 o SiSiSfiE 

4 1 

4 2 

4 3 i) y— 

4 4 7/- Ktttt 

4 5 5pfl5**Hlt# 

4 6 SIR 

4 7 -te&M 

4 8 «*« 

30 4 9 3s#f£-T 

5 0 

5 .1 JBjfc*^ 

5 2 ffijRStt 

[mi 3] 



4 4 "^y- 




4 6 fiiS 
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(10) 



ttWf 2 6 8 9 9 1 7 % 



IBi 1 



[113] 



4 ttrnva 



L 



T 



4 WiiATO a ' 



\ 

5 gas 



}£ 



3: 



2 «SS 



^ 

} TFT 



3 &ma 



/ 



3. ^se 



/ 



T 



2 iara 



5 2 «aoa 



2 1 m^ia 



— vs 



1 8 <J«J»tt 

EL** 



17 TFT 



VG 



1 9. m 



-VP I 



5 2 taiffi«a 



i 8 *r«&B* 



1 7 TFT 



/ 



tr 



i 9 e* 



2 0 , £3**3 



/ 



[1114] 



[1*15] 



(A) 



(D) 



CC) 



(D) 



I 



i 



21 





B5H 



OH 



Tar 



2 fS^tt 



M 



2 ism 
V, 



22 sm 



TFT 



] [ 



4 s^&aiss 



3 jsJEtf 
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(11) 



2 6 8 9 9 1 7§ 



1216] 



IIS! 7] 



1 5, iE7LSA«a 
» 6 ftft38T«»i* 



1 4 

1 4 a a^-Vi 
' 1 4 a *««ftJB 
4C iEftiUJH 




(B) 



(C) 



I 



I 



lias] 





im 



lira" 



2 0 

/ 



2 1 



17 TFT 



1.9 S« 



VP I 



2 0 fififl 



i b *taam 

EL** 



_1/ 



1 9 



W TFT ~| 



-p- 2 0 ^3g(« 



[II] 9] 

2 3 2 3 fg^l 

pf 2 2 

^ 



a" 



4 ??&A«fi 



-A- 



2 4 988 



m 



2 ? smsa 

2 8 3>*»? h*-* 
9 



a 



25 n-chTFT 26 p-chTFT 

2 2 m&to 
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(12) 



WWF 2 6 8 9 9 1 7 ? r 
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